Mean, tidal, and fluctuating winds in the middle atmosphere and lower thermosphere observed during MAP/WINE in Northern Scandinavia by Roettger, J.
N89- 29891 251
7.5 MEAN, TIDAL, AND FLUCTUATING WINDS IN THE MIDDLE ATMOSPHERE AND
LOWER THERMOSPHERE OBSERVED DURING MAP/WINE
IN NORTHERN SCANDINAVIA
J. R6ttger
EISCAT Scientific Association
P. O. Box 812
S-981 28 Kimna, Sweden
During the MAP/WINE campaign in winter 1983/84 several instrumental techniques,
such as meteorological rockets, sounding rockets, MST radar and incoherent scatter radar,
were applied to measure wind velocities in the middle atmosphere. Profiles of mean, tidal and
fluctuating wind velocities were obtained up to 90 - 100 km altitude. These are compared with
profiles from models, measurements at other locations and at other times as well as satellite-
derived data. The results are discussed in terms of ageostropic winds, planetary waves, tidal
modes and the possibility of a saturated gravity wave spectrum in the mesosphere.
Observations of mean, tidal and fluctuating winds in the lower thermosphere and middle
atmosphere during MAP/WINE
deduced f_m measurements with
Rockets:
data sondes
chaff clouds
falling spheres
MST Radar
Incoherent Scatter Radar
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Figure 1. MAP/WINE radar and rocket geometry [after Meyer, 1988].
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Pigure 2. Distribution in time of wind profiles obtained during the period of rocket launched at
And6ya (69°N, 16°E). Total number of measurements used for mean wind reduction (right
panel): rocket measurements (blank), MST radar (vertically dashed), EISCAT (horizontally
dashed). W. Meyer et al.
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Figure 3. Daffy distribudon of wind measurements. Meyer [1988].
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Figure 4. The cstima1_l prevailing wind field above And0ya. Arrows indicate magnitude and
direction of the horizontal flow (from the south: upward, from the west: to the fight). W.
Meyer et aL
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Figure 6. Spectrum of meridional wind component. Meyer [1988].
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Figure 9. Zonal velocity profiles measured with EISCAT using the matched filter velocity
esumates (solid curve 1111 - 1120 UT, dashed curve 1131 - 1140 UT) and falling sphere
MF30 (1107 UT) and chaff MC08 (1131 UT) during metrocket salvo 1 on 21 January 1984.
ROttger and Meyer [ 1987].
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Figure 11. Profiles of amplitude and phase (hour of maximum velocity) of zonal (dashed bars)
and menm_ (continuous bars) semidiurnal velocity components deduced from all incoherent
scatter radar, meteorological rocket and MST radar data. The special characters indicate the
maximum of the meridional tidal component (if only zonal components were available, they
were shifted by 3 h) obtained from: • Forbes model at 70°N during December solstice [Forbes
and Gillette, 1982]; × winter average of Garchy (48°N) [Fellous et al., 1975]; + average over
two winters in Saskatoon [Manson et al, 1983]; 4 vector average over four winters in
Saskatoon [Manson et al., 1983]; O S-day global average deduced from ATMAP high latitude
data (> 43 °) of December 1983 [Forbes, 1985]. J. R/Sttger and W. Meyer.
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Pigur¢ 15. Height profiles of mean
horizontal wind fluctuations. H.
Hau and W. Meyer.
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b'igure 24. Comparison of observed spectral densities with model spectra [adopted from Smith
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kin. H. Hass and W. Meyer.
Summary of Middle Atmosphere Dynamics (excl. turbulence) over Northern Scandinavia
during Winter 1983/1984 (MAP/WINE)
*Prevailing Winds:
Zonal component is geostropic, meridional component is ageostropic in mesosphere.
*Indications of Planetary Waves (T~2d?).
*Semidiurnal tide is dominant above mesopause.
,Short-period gravity waves (T<6h) appear to saturate above the lower mesosphere; northern
Europe (MAP/WINE) more "active" than Alaska?
*Indication of momentum deposition by short-period gravity waves.
